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Abstract 

A method and apparatus for the coherent demodulation of a digital signal constituted by digital 
elements distributed in the time-frequency space and transmitted in the form of symbols constituted 
by a multiplex of N orthogonal carrier frequencies modulated by a set of said digital elements and 
broadcast simultaneously, the digital signal also including reference elements having a known value 
position in said time frequency space. The method includes a Fourier transform of at least samples of 
said digital signal containing said reference elements from a frequency domain into a temporal 
domain, a weighting of the transformed samples in the temporal domain by a rectangular temporal 
window fn, a thresholding of the transformed samples in the temporal domain to eliminate any 
samples below a predetermined threshold, and a reverse Fourier transform of the samples remaining 
after said weighting and thresholding from the temporal domain into the frequency domain for 
projection onto said digital signal. The threshold level can be fixed or varied based on the power level 
of the noise affecting the transmission channel or an estimated pulse response of the transmission 
channel. 
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[0 0 36] 5 1 ocD7J&-r-(i, fttH^^i— ;i/ 1 3 

n «t -d -cam $ ti s f- > 

[&1 7] 

H k 

©Bfc*ott>;r;i/£»ALfc^dfc#<gfg-e&3o d 
©S^ ^^.o.-;H 4ttN/R/&T-©aW8*:7 — 

mzmn-r s. c©^2cd^i±, <t 9 4>fc^#©sjiL 

N/RflCDah'nCDinaLtMtB'rSo D FTSrSlfrf 5 
^©^©BSIBttfc'M > K©<s*§h' n ^.©affl|±j^j& 
»fB^K^*3©^©5&£fc+J->:7y >^ (&U»>*y 

>©i&mci§ra-r*u£) t/s&stis-e&so. £©«£ 

fl***^ §3®©^HSJiiD$-B-5Ci:{Cj;^Ts «fc 
[0 0 3 7] *HSE0iJt«tft« > d©S6 2©#t££&ffl 
£ T^SfxfcSg 1 ©;£i£©f|fTfc:fc^Tilitii&)S: DFT 30 

JB^s^ffl-rs^tts^ojigT-feSo dft- 

£ D F T g&©JW* -f 5 C ifiX t £ d t it 

a -;H 6 #i££& £ mft ? £ CI t *» qltg-C £ o 
[0 0 3 8] H3fcJu SS^fc^ftfcSflS&O/^l/^lS 
&©fFffi©fllf&5o d*U:<fc»K ffi&>}^ <%l-dX^ 
£N/R{B©£8»fit©ai£^S 0 '©Sltt, *jfe£g 
frfr &£I88(© # ^ ^ $tff#f<tjbn £ ft M<l©giJ<@©i&i 
^€:*-rSo Ufetfot, C©adES©fc;g©ffffiH:S 

d©dtttffi|K©SMS(£T$-a-5. ® 40 

LT©ntU>haSJC*f1-S*JffttSIIWttt 3dBT* 
<fcS#, HPSCBu 0.5dB ©«SBT?fcS. 

[0039] *^w©*ew^^t«tn«> smes© 
^;u^f&gttjt#©^s &$JI&1- 5 <t -5 fc#yi£ ft s . 
zcotctb, *s>a-;h 7j&*tt«3ft, ;r©&g&|&# 
$l£(threshold) t"5» Cfflt^a- )V&$>hX]/i/a 



#i§¥ 5-7 5 5 68 
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2 lttt:ofc<#iJffl£ftT^fcV^i:#frA»£; 

Bu UfctfoT. C©fs^tXl/^3;i/K 2 3£^ 

fcfcBfc£U -entio-C. it®©IS:9- 2 4 A > 24 B , 

[0 0 4 0] JWmfcHU #SP£-£*k *>fctt±ie© 
Sg 2 ©;**£©*§£-£ •> > H -f > ^iftf?© MKfrfrft 

&©«g©F,gT-fc;*ft3. dC^fttt, C O F D M©fl£ 

ftc^Lfcscs&jni^^ftT^s. «9>^.jc, -en 
©igv>^tt^us/3;i/K«t ^UTfiy$#ft 
5. *fJS?UT*Siu ^©^Rtt&g^ttisfc^sft 

t>lt?i i if©i'^;u©giat: UTSJR^ixSo 
[0 0 4 1] 04fcfc, *«^©SUf6{?iJlC<tSC:©«ta«: 
^U->3;uF>fiJ^@!©7'u v^^figSSr^-r. (SI^W 
%.mnn&. I«©^Ui/a;i/K3 2©H»i:UT^ 

tt, ffpffi^^jL-;i/3 4tJ;oT#i6.nsaiW®^© 
iffficr 2 £H-SCSiDi&^, ^U^3;i/K©fil$r^1- > 
5. COFDM©a^Hfc*5V%TH:, '©cr 2 ©tf^tt 

<9>^.t, *|gw©SBttv^A»^5@s:ofc^o ! a^©^,s 

*$n'5:^^* s , ^©^e^DFT©ff-S[©fc»©feSC> 
tta 2 ©f¥ffi©£to©v>m©fc©T*&3-5£:, 
§§C#ffi-T 5 ^ ©3M£ hffffiS^ ^ jgffl ^- S © T- * s . 
C©l?ffit±, lSSS^imiSHtCtBBi©^^ 
^FR 88 15216 *f (1989^11^20HtCtiiai©*a«ffiF^ 
07/439, 275^{C*ffS) HI3«8$nfc, >>>^;^«8©ra 
©<i^* s #«b^&^^fc$^^lJfflLT^S^©^^^ 
<fc 5 ^ Slf? -f 5 » tC <t o T S £ £ W X' § 3 „ 
[0 0 4 2] felTt:f3M*n5SISS0!IT'(±, SS©^1/ 
>3;i/Ktt 5ffi: 6a©ra•^:-$)SCli:i^seS!|$^^T^r^ 
S. CldT-<rttS«^©^ifS(iM-efeS. ?.US/a)VV3t 

»©fFfiffi^?)Ans. ^o#-<©^A s ^ffi-r 

nif, S2;©#flit><fc»);*:t^. c©tg«SSgH:^u^ 
^©MWfcftt^^i-^S 5tz«toT#ie>n 

^ S v % tt/ W T 1 ^ BEST- o x * <fc v ^ . 
[0 0 4 3] fife©^<©«fiK^JS^{c||ff$nST-fe5 

i:t©^IS^PJSS#5:^ff-rsci:*ST-§i). " iSI^ 
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©cr(critical a) " ©ifo5fg©oi; t) a s <ct¥L^IS 

st- & £ ^msstofe* vis* * k &a&?-r s c t t- % 
a. c©©^s a s a, mz&, mi o-©ber (2 

Mm*)* : binary error rate ) tfctoS-rsSt^SftU 

[0 0 4 4] 05£#j?3L-t, *S8IBK«fcSig 

Bu COFDMgSS&ffitffiefflSJxS. #B<b©«fi£S« 
©&Ntt5 1 2tfe5. -tn-en^Ts =80/zs©ft$ 

n©fi6ii«a:4ffl-r-{si[ffi^$ns. mi©8a£«45K 
1 ~2<D&m#mm £ tint*, . ji{gg&©isgT-©tit?8Bu 

At.., <t. /RT-fc5*»£»)i&ijf;*ftSC:£:#*a?> 
iiTV^. C A t m .,ttafs8S©>'Vl/^fS^©« 
*©£#»)-*:-££. C©/Vl/^JE5§H:i>:©a:S:*-rs*i 

P (t) = (1/to ) e- " t0 &£U t^O 
ZZT\ t 0 B:jg31©¥±9 fc^ipeS 
[0 0 45] 

[&W©***] 05tt, ®St. fflSflitflAst 
f?UU®1§r©3o©B!g©«i3£lt&UT^5. 

• MftiMM • • - 41 

• 4»i£3£«{clo©gigT-riti^>r«Si • • -4 
2 

• 8«fii£««twl-p©SiflT-:3tU>r«ia- • • 4 
3 

Cint>fflffliattaBj3l«©lfACJ;SS^^ (lOlogl/ 
R) T-©H&£irffL£A*vr^£ (fflglttNo T-©^ 

h^feO©^^l/^-T-«1-) . ^antitigt^- 

*«W©^l!^«toT1.6dB (R=4©i;£) A» 
£>2dB (R= 8 ©fc £) ffl«Sffl©*Uf# 

T-coJi^SffiSf Sdiitf, SHH&©SS£fcl¥<ifliK«fcS 
3tl/> ha^-C-f#e,nsfti®T-Oi^ 1 dB©#Jf#©*llil 

gat, &*K&«©s?©tt!g©s#tiijn-rs 

[02A] 

lh(n) 



n/r iwft (R-iW FT 



(8) ^¥5-7 5 5 6 8 
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©IglSS^SfcifrCffifflSixS*.? lo©#S-Bu i£fg 

*>&tiio$-e-*c:i:T-;&S. »i£SS2!i!£©&M = N/R 
tt£#©»Nfcifc®^T'J>&^fflT-, > XT- 2*(DMti%) 

Jpaa2lffiB:fb©«62l«tcJtStL-C1.2 ~2 <g©S*©« 

10 ©2fSci:(gi3SBtiu «ITf 5Ci:© 0 °oH©££>&S& 

ffl$nscii:t)T-#S©T-fe5« 
[0046] 

[Biii©ffi#fciftmn 

[01] #IBWHC.fca, 7— V 7 to&mft 

W%.<D®g.&'n o« ati/> h«S^©©IS^J|3l^S 
©7"D y£0. 

[02 A] T^T©ffij£&#Sig«fij&a£fc<5SLfci:£ 
©3i^K©^^;i'^Ji£; : Sr©Sli±©ffFffi©WI. 
20 [® 2 B ] RjS©«tf£«*5fc 1 o©SPJRiS«tS:}f A U 
fc®€r©ji{gB&©^;u;**Sg©Jlis±©§ i iMffi©0!l. 

[0 3 ] *^K©IS^J^©&SlfT Lfcv^©©t§£- 
£S|l£K»e>ftfciIMBS©'Vl/*&&©§?ffi©^. 

[04] *us/a;i/F#?l#i^;i/fcjat{gjifli§©;vi> 
*J&g£«c#1-S*§£-©0 1 tj^^ns «fc a fc^M©* 
u^3;uF^3M8!©:7"py*0. 

[05] flR3ttf.<Z>«££« 3fcl/>r«fiT-4fl©88 

«0T- 80©«8£fc«fc: 1 o©Sigg3?£fllA Ufe»^ 

30 fc-e©«*©it«. 

11,16 DFT 
14 DFT" 1 
1 2 

1 3 N/RflS©1r > 7)\/(Dt6lBi 
1 5 B^cStf 

i 7 mime 



[02 B] 



htn] 
51 


52 








1 , 




1 , ~ 




1 . .« 



(9) 



&ffl¥5-7 5 5 6 8 




(10) 



ftm¥ 5-75568 



[05] 




(dB) 



7D> h^— is <Dtng 



(7DWBSA 592042314 

TELED I FFUS I ON DE FR 
ANCE 

77>^i, 92542 €>hD- -fe^ 
tT— IT— 518, .'I/- s*)^ 21-27S 
Jfe 



(72)$PJ!# 

7^>;*B, 35000 X&V — 

>?T r >^ (T^^t" 102) 

(72)36 i/t>-77>V7 . 

77>^i, 35700 U^l >> 

(72)^# /i/ i/ 7D^ 

7^>^S, 35000 b*, 'Ja 5 s 

(72)#8W# n-;i/ 

7v>;*B, 35700 I/*, t? 



